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l.Superpermeable n1ernbrane purnp 
To evacuate hydrogen particles is a key for 
enhancing a plasma performance in fusion de-
vices. Mernbrane purnp is a candidate for hy-
drogen pump of LHD divertor. Sorne kind of 
metals shows a special phenomena which is 
called "superpermeation". The superpenne-
ation is sumrnarized as follow. A potential 
barrier is built up on a metal surface, originat-
ing from the nonmetallic impurity. Hydrogen 
atoms which have energy more than leV are 
able to pass the barrier. The absorbed parti-
cles are cooled down quickly in the metal lat-
tice, and now the barrier prevents their desorp-
tion back into the outside of the metal. The 
absorbed hydrogen atoms can reach the oppo-
site side of the metal membrane by diffusion. 
If the prqbability of desorption at the outlet 
surface is larger than inlet surface (e.g. the 
barrier of the outlet surface is lower than the 
inlet surface), The hydrogen particle will be 
mostly released at the outlet surface as ther-
mal H2 molecules. The superpermeable rnen1-
brane can pass only hydrogen atoms, and can-
not pass hydrogen n1olecules. Consequentially 
hydrogen particles pass through the superper-
meable membrane only one way, and are auto-
matically con1pressed at the outlet side of the 
membrane. 
2.Experiment 
Superpermeable Membrane Pumping Sys-
tem(MPS) is fabricated to investigate the 
properties of the pumping under the condi-
tions similar to those of the divertor.This MPS 
includes a superpermeable Nb membrane with 
thickness of 1 OOJ.-lm and the surface area of 
1".1 103 ern 2 and a hydrogen atomizer consisting 
68 
of a set of incandescent Ta wires. We installed 
it in TPD for a dernonstration experiment and 
find the optimum conditions of the pumping in 
the plasma devices. 
Fig.l shows the MPS. Two areas are sep-
arated by a cylindrical mernbrane. The at-
omizers are installed at the inlet side area, 
which produces hydrogen atoms when they are 
heated up by electric current. There are two 
vacu urn ion gauges at the inlet side and outlet 
side of the mernbrane, which indicate a per-
meation flux. Fig.2 shows a result of a per-
meation experiment. When the atomizers are 
heated up, the pressure of the inlet side be-
come decrease and the pressure of the outlet 
side become increase. It means that hydro-
gen atoms penneate through rnembrane and 
are desorped at the outlet side. The pumping 
speed of this case is estirnated to 4 70e / s. And 
finally we got the purnping speed of lOOoe; s 
atomizer 
membrane 
Fig.l Membrane Pump System 
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Fig.2 Time variation of H2 pressure 
Solid line : pressure of outlet side, 
Dot line : pressure of inlet side. 
